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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 41. Corrected drawing sheets in compliance with 37 CFR 1.121(d), or 
amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1.121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

2. Claims 2, 4, and 6 are objected to because of the following informalities: the 
language of these claims is grammatically incorrect. Appropriate correction is required. 

Claim Rejections ■ 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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4. Claims 1,2, 5-8, and 11-17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Masaki et al. (JP 2002223145). 

5. With respect to claim 1 , Masaki et al. discloses a piezoelectric thin film device 
(Fig 2) comprising a substrate (item 12) having a vibration space (see Figure A below), 
and a piezoelectric laminated structure (item 22) formed on an upper surface side of 
the substrate, the piezoelectric laminated structure including a piezoelectric film and 
electrodes formed respectively on both surfaces of the piezoelectric film (Paragraph 2), 
and the vibration space being formed so as to allow a vibration part to vibrate 
(Paragraph 8), the vibration part including at least a part of the piezoelectric laminated 
structure (Fig 2), wherein the vibration space is constituted by a first via hole (item 16) 
formed from a lower surface of the substrate toward an upper surface thereof with an 
intermediate surface (see Figure A below) formed at an intermediate position in the 
substrate, and a second via hole (see Figure A below) formed from the intermediate 
surface toward the upper surface of the substrate, the second via hole being positioned 
inside the first via hole when viewed in a vertical direction (see Figure A below). 
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intermediate surface 
Figure A 



6. With respect to claim 2, Masaki et al. discloses the piezoelectric thin film device 
as claimed in claim 1 , wherein plural vibration parts each being the vibration part are 
formed on the upper surface side of the substrate (Fig 2), the first via hole is formed so 
as to share a part of each of vibration spaces respectively for the plural vibration parts 
(Fig 2), and plural second via holes each being the second via hole are formed from the 
intermediate surface (see Figure A above), so as to correspond respectively the plural 
vibration parts (see Figure A above). 

7. With respect to the method claims 5-8 and 12-17, these claims are dependent on 
an apparatus claim; therefore, the method steps therein do not define any structural 
elements and are not germane to the structure of the device. Because of this, claims 5- 
8 and 12-17 are anticipated by Masaki et al. However, these claims are also 
unpatentable as described below. 
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8. With respect to claim 5, Masaki et al. discloses a method for manufacturing a 
piezoelectric thin film device (Fig 2) of claim 1, wherein when the vibration space in the 
substrate is formed , a first via hole if formed form a lower surface of a substrate toward 
an upper surface thereof (Fig 3K), so as to form a bottom surface of the first via hole at 
an intermediate position in the substrate (Fig 3K), a second via hole is thereafter formed 
from the bottom surface toward the upper surface of the substrate material (Figure 3L), 
to be positioned inside the first via hole when viewed in a vertical direction (Fig 3L or Fig 
2), and the intermediate surface is formed by such a part of the bottom surface that 
remains in the substrate material (see Figure A above). 

9. With respect to claim 6, Masaki et al. discloses the method as claimed in claim 5, 
wherein the piezoelectric thin film device has plural vibration parts each being the 
vibration part (see Figure A above), on the upper surface side of the substrate (see 
Figure A above), the first via hole is formed to be shared by the plural vibration parts 
(See Figure A above), plural second via holes being the second via hole are formed 
from the bottom surface, so as to correspond respectively to the plural vibration parts 
(see Figure A above). 

10. With respect to claim 7, Masaki et al. discloses the method as claimed in claim 5, 
wherein a SOI wafer (Fig 2) is used as the substrate material, and the bottom surface of 
the first via hole is constituted by a part of an insulating layer thereof (Fig 3K). 

1 1 . With respect to claim 1 1 , Masaki et al. discloses the piezoelectric thin film device 
as claimed in claim 2. While Masaki et al. does not disclose the frequency distribution of 
the devices, this is simply a parameter describing the goal of the invention. The 



Application/Control Number: 1 0/551 ,680 Page 6 

Art Unit: 2834 

structure disclosed by Masaki et al. is the same as that of the claimed invention; 
therefore, the device of Masaki has a frequency distribution within .42%. 

12. With respect to claim 14, Masaki et al. discloses the piezoelectric thin film device 
as claimed in claim 6. While Masaki et al. does not disclose the frequency distribution of 
the devices, this is simply a parameter describing the goal of the invention. The 
structure disclosed by Masaki et al. is the same as that of the claimed invention; 
therefore, the device of Masaki has a frequency distribution within .42%. 

1 3. With respect to claim 1 5, the claimed subject matter is the same as that of claim 
5 with the exception of its dependency; therefore, claim 15 is anticipated by Masaki et 
al. as in claim 5 above. 

14. Claims 1 and 5 are rejected under 35 U.S.C. 102(b) as being unpatentable by Eiji 
etal. (JP 59086916). 

15. With respect to claim 1 , Eiji et al. discloses a piezoelectric thin film device (Fig 4) 
comprising a substrate (item 11) having a vibration space (Fig 4), and a piezoelectric 
laminated structure (items 12, 13, 14) formed on an upper surface side of the substrate, 
the piezoelectric laminated structure including a piezoelectric film (item 12) and 
electrodes formed respectively on both surfaces of the piezoelectric film (items 13 and 
14), and the vibration space being formed so as to allow a vibration part to vibrate, the 
vibration part including at least a part of the piezoelectric laminated structure (Fig 4), 
wherein the vibration space is constituted by a first via hole (item 15) formed from a 
lower surface of the substrate toward an upper surface thereof with an intermediate 
surface (Fig 4) formed at an intermediate position in the substrate, and a second via 
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hole (item 17) formed from the intermediate surface toward the upper surface of the 
substrate, the second via hole being positioned inside the first via hole when viewed in a 
vertical direction (Fig 4). 

16. With respect to the method claim 5, the method steps therein correspond to the 
structural elements claimed in claim 1; therefore, claim 5 is anticipated by Eiji et al. as in 
claim 1 above. 

Claim Rejections - 35 USC § 103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

18. Claims 3, 4, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Eiji et al. 

1 9. With respect to claim 3, Masaki et al. discloses the piezoelectric thin film device 
as claimed in claim 1 . Eiji et al. does not disclose expressly that the second hole is 
positioned, by at least 2 urn, inside the first via hole when viewed in a vertical direction. 
However, it has long been held that the mere change in size of a device is obvious {In 
re Rose, 105 USPQ 237). Therefore, at the time of invention, it would have been 
obvious to a person of ordinary skill in the art to change the dimensions of the second 
via such that it is at least 2 u.m from the wall of the first via. 

20. With respect to claim 4, Eiji et al. discloses the piezoelectric thin film device as 
claimed in claim 1 . Eiji et al. does not disclose expressly that the second via holes have 
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a depth of 10 urn to 150 urn. However, it has long been held that the mere change in 
size of a device is obvious. Therefore, at the time of invention, it would have been 
obvious to a person of ordinary skill in the art to change the dimensions of the second 
vias such that they have a depth of between 10 jim and 150 jam. 

21 . With respect to claim 9, Eiji et al. discloses the piezoelectric thin film device as 
claimed in claim 3. Eiji et al. does not disclose expressly that the second via hole is 
positioned inside by a distance of 5 um to 50 ^m from a peripheral part of a bottom 
surface of the first via hole. However, it has long been held that the mere change in size 
of a device is obvious. Therefore, at the time of invention, it would have been obvious to 
a person of ordinary skill in the art to change the dimensions of the second via such that 
it is between 5 jxm and 50 um from the periphery of the first via hole. 

22. Claims 4, 10, 16, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Masaki et al. 

23. With respect to claim 4, Masaki et al. discloses the piezoelectric thin film device 
as claimed in claim 1 . Masaki et al. does not disclose expressly that the second via 
holes have a depth of 10 jam to 150 ^im. However, it has long been held that the mere 
change in size of a device is obvious (In re Rose, 105 USPQ 237). Therefore, at the 
time of invention, it would have been obvious to a person of ordinary skill in the art to 
change the dimensions of the second vias such that they have a depth of between 10 
)im and 150 j^m. 

24. With respect to claim 10, Masaki et al. discloses the piezoelectric thin film device 
as claimed in claim 1 , wherein an insulating layer (item 20) is formed between the upper 
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surface of the substrate and the piezoelectric laminated structure (Fig 2), the vibration 
part includes a part of the insulating layer (See Figure A above). Masaki et al. does not 
disclose expressly that the insulating layer has a thickness of .3 urn to .5 urn. However, 
it has long been held that the mere change in size of a device is obvious. Therefore, at 
the time of invention, it would have been obvious to a person of ordinary skill in the art 
to change the thickness of the insulating layer such that it between .3 jxm and .5 urn. 

25. With respect to the method claims 16 and 17, the claimed subject matter is the 
same as that of claims 5 and 15 with the exception of their dependencies; therefore, 
claims 16 and 17 are unpatentable over Masaki et al. as above. 

26. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masaki et 
al. or Eiji et al. in view of Wang et al. (US 666241 9). 

27. With respect to claim 8, both Masaki et al. and Eiji et al. disclose the method as 
claimed in claim 5. 

Neither Masaki et al. or Eiji et al. disclose that the second via hole is formed by a 
deep reactive ion etching method. 

Wang et al. teaches a film bulk acoustic resonator in which a via is formed by 
deep reactive ion etching (column 5, lines 25-29). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the deep reactive ion etching of Wang et al. with the piezoelectric 
thin film device of Masaki et al. or Eiji et al. for the benefit of the increased etching 
speed of deep reactive ion etching. 
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28. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masaki 
et al. or Eiji et al. in view of Sunwoo et al. (US 20020067106). 

29. With respect to claim 12, both Masaki et al. and Eiji et al. disclose the method as 
claimed in claim 5. 

Neither Masaki et al. nor Eiji et al. disclose that when forming the second via, 
photo-resist is coated on the bottom surface of the first via hole at a thickness of .5 fam 
to 4 urn, then the photo-resist is patterned by removing a part thereof corresponding to 
the vibration part, the vibration part being positioned inside by a distance of 2 um or 
more from the peripheral part of the bottom surface of the first via hole, then the 
substrate is etched with the patterned photo-resist used as a mask. However, it has 
long been held that the mere change in size of a device is obvious (In re Rose, 105 
USPQ 237). Therefore, at the time of invention, it would have been obvious to a person 
of ordinary skill in the art to change the dimensions of the second via such that it is at 
least 2 urn from the wall of the first via. 

Sunwoo et al. teaches the use of a patterned layer of photo-resist as an etching 
mask to remove material to form a cavity (Abstract). Sunwoo et al. does not teach the 
thickness of the etching material being between .5 urn and 4 urn. However, it has long 
been held that the optimization of a device by routine experimentation is obvious, as 
long as the modifications are within the capabilities of a person of ordinary skill in the art 
(In re Alter, 1 05 USPQ 233). As adjusting the thickness of a photo-resist iayer to 
achieve the desired results is within the capabilities of a person of ordinary skill in the 
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art, it would have been obvious to a person of ordinary skill in the art to form the photo- 
resist layer with a thickness of .5 to 4 (am. 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the photo-resist layer of Sunwoo et al. with the piezoelectric thin 
film device of Masaki et al. or Eiji et al. for the benefit of easily an deficiently removing 
the material to form the vias while leaving the surrounding material intact. 

30. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eiji et al. 
in view of Sunwoo et al. 

31 . With respect to claim 13, the combination of Eiji et al. and Sunwoo et al. 
discloses the method as claimed in claim 12. Eiji et al. does not disclose expressly that 
the second via hole is positioned inside by a distance of 5 urn to 50 from a 
peripheral part of a bottom surface of the first via hole. However, it has long been held 
that the mere change in size of a device is obvious {In re Rose, 105 USPQ 237). 
Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to change the dimensions of the second via such that it is between 5 (am 
and 50 jam from the periphery of the first via hole. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 571-272- 
8932. The examiner can normally be reached on Monday thru Thursday 7:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Derek J Rosenau 

Examiner 

Art Unit 2834 

DJR 

10/24/06 



